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APPENDIX A

PARTIAL LISTING OF OHV CATEGORY
ENGINE MANUFACTURERS, MODELS, AND APPLICATIONS
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APPENDIX B

75 HP NA DI DIESEL ENGINE (3.9L JOHN DEERE)
76 HP NA DI DIESEL ENGINE (4.5L JOHN DEERE)

o FTP Transient Cycle and ISO 8178-C1 Baseline
Test Results - Both Engines

. FTP Transient Cycle and ISO 8178-C1
Emission Results in Three Configurations
- 75 HP NA DI Diesel Engine



FTP Transient Cycle and ISO 8178-C1 Baseline Test Results

- 75 HP and 76 HP NA DI Diesel Engines
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John Deere 3.9L
Transient/8—Mode Comparison

TEST TEST MAPPED EMISSIONS (G/HP—HR) BSFC
DATE NO. HP BSHC | BSCO | BSNOx PM  |LB/HP-HR
TRANSIENT TESTS
5/12/92 | JD—3.9—-CH8 75 1.32 3.35 7.36| 0.616 0.471
5/13/92 | JD—3.9—-CHit 75 1.38 3.39 0.617 0.464

TRANSIENT AVERAGE

75

8—-MODE TESTS

5/6/92 | 8-MODE #1

3.47

717

0.584

0.376

5/7/92 | 8—MODE #2

7.30

0.592

0.384

8—MODE AVERAGE

PERCENT DIFFERENCE BETWEEN
TRANSIENT & 8—MODE AVERAGES

—52.6

4.2

—47

-18.8
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John Deere 4.5L

Transient/8—Mode Comparison

TEST TEST MAPPED EMISSIONS (G/HP —HR) BSFC
DATE NO. HP BSHC | BSCO | BSNOx PM  [LB/HP-HR
TRANSIENT TESTS
5/21/92 | JD—4.5—CH1 77 1.66 2.06 7.15| 0.552 0.474
5/25/92 | JD—4.5—CH4 77 1.70 213 0.625 0.479
TRANSIENT AVERAGE 77

8—MODE TESTS

5/26/92 | 8—MODE #1

0.91

1.63

6.05

0.397

0.382

| 8—MODE #2

1.44

6.11

0.359

0.373

8—MODE AVERAGE

PERCENT DIFFERENCE BETWEEN
TRANSIENT & 8—MODE AVERAGES

—47.0

267 —140| -35.8

—20.8




FTP Transient Cycle and ISO 8178-C1
Emission Results in Three Configurations

75 HP NA DI Diesel Engine
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John Deere 3.9L Off Highway ISO 8178 8—Mode Test Data

08—-4855—150 Test Date= 5—6—92 BASELINE #1
C:\123R3\DATA\JUD39SS
ISO 8—Mode Test Points ———John Deere 3.9L Off—Highway—-
Weighting Speed Torque
Mode Speed Load % Factor rpm ft—lb BHP
1 Rated 100 15% 2,200 178 75
2 Rated 75 15% 2,200 134 56
3 Rated 50 15% 2,200 89 37
4 Rated 10 10% 2,200 18 7
5 Int 100 10% 1,300 210 52
6 Int 75 10% 1,300 158 39
7 Int 50 10% 1,300 105 26
8 idle 0 15% 850 0 0
Mode g/hr Results
Fuel HC 0]0) NOx Part
Mode Hp ib/hr g/hr g/hr g/hr g/hr
1 75 24.6 14.22 86.08 637.45 2410
2 56 19.2 27.79 30.80 356.67 9.90
3 38 15.4 27.07 49.64 198.43 8.67
4 7 6.8 59.88 91.48 53.87 7.34
5 52 19.9 9.38 898.78 383.47 125.90
6 38 13.7 20.77 21.62 279.74 11.69
7 26 9.6 21.50 20.65 153.80 7.14
8 0 1.3 12.71 14.25 20.83 1.99
Mode g/ib Fuel
Fuel HC CO NOx Part
Mode Hp Ib/lb g/lb g/lb g/lb g/lb
1 75 NA 0.58 3.50 25.92 0.98
2 56 NA 1.45 1.60 18.58 0.52
3 38 NA 1.75 3.21 12.84 0.56
4 7 NA 8.76 13.38 7.88 1.07
5 52 NA 0.47 45.20 19.28 6.33
6 38 NA 1.51 1.57 20.36 0.85
7 26 NA 223 214 15.98 0.74
8 0] NA 9.42 10.56 15.43 1.48
Mode g/hp—hr
BSFC HC COo NOx Part
Mode Hp Ib/hp—hr g/hp—hr _g/hp—hr g/hp—hr __ g/hp—hr
1 75 0.329 0.19 1.15 8.55 0.32
2 56 0.345 0.50 0.55 6.41 0.18
3 38 0.406 0.71 1.31 522 0.23
4 7 0.954 8.35 12.76 7.51 1.02
5 52 0.383 0.18 17.36 7.41 2.43
6 38 0.363 0.55 0.57 7.37 0.31
7 26 0.370 0.83 0.79 5982 0.27
8 0 NA NA NA NA NA
BSFC HC CO NOx Part
lb/hp—hr  g/hp—hr  g/hp—hr  g/hp—hr g/hp—hr
8—Mode

Weighted 0.376 0.62 3.47 717 0.584




John Deere 3.9L Off Highway ISO 8178 8—~Mode Test (#2) Data
08-4855—-150 Test Date= 5—7-92

C:\123R3\DATA\JD39SS2 BASELINE #2
ISO 8—Mode Test Points ———John Deere 3.9L Off—Highway—-
Weighting Speed Torque
Mode Speed Load % Factor rpm ft—lb BHP
1 Rated 100 15% 2,200 178 75
2 Rated 75 15% 2,200 134 56
3 Rated 50 15% 2,200 89 37
4 Rated 10 10% 2,200 18 7
5 Int 100 10% 1,300 210 52
6 Int 75 10% 1,300 158 39
7 Int 50 10% 1,300 105 26
8 Idle 0 15% 850 0 0
Mode g/hr Results
Fuel HC 0]0) NOx Part
Mode Hp Ib/hr g/hr g/hr g/hr g/hr
1 74 25.2 16.38 117.77 633.16 25.22
2 57 20.9 25.93 39.67 380.03 11.43
3 36 14.9 29.00 52.45 197.11 6.99
4 7 6.9 66.55 98.77 53.31 8.60
5 52 19.7 9.51 851.67 394.99 121.73
6 38 13.9 20.18 20.77 282.99 14.41
7 26 9.8 21.02 22.66 155.63 9.04
8 0 1.4 13.18 13.69 23.11 1.96
Mode g/Ib Fuel
Fuel HC Cco NOx Part
Mode Hp Ib/lb _g/lb g/lb g/lb g/lb
1 74 NA 0.65 4.67 2513 1.00
2 57 NA 1.24 1.89 18.15 0.55
3 36 NA 1.94 3.52 13.22 0.47
4 7 NA 9.65 14.31 7.73 1.25
5 52 NA 0.48 43.20 20.04 6.17
6 38 NA 1.46 1.50 20.42 1.04
7 26 NA 214 2.30 16.82 0.92
8 0 NA 9.15 9.51 16.05 1.36
Mode g/hp—hr
BSFC HC Co NOx Part
Mode Hp Ib/hp—hr  g/hp—hr g/hp—hr__g/hp—hr  g/hp—hr
1 74 0.339 0.22 1.58 8.51 0.34
2 57 0.368 0.46 0.70 6.67 0.20
3 36 0.410 0.80 1.44 541 0.19
4 7 0.923 8.91 13.22 714 1.15
5 52 0.383 0.18 16.51 7.65 2.36
6 38 0.362 0.53 0.54 7.39 0.38
7 26 0.377 0.81 0.87 5.97 0.35
8 0 NA NA NA NA NA
BSFC HC Co NOx Part
Ib/hp—hr  g/hp—hr  g/hp—hr  g/hp—hr g/hp—hr
8—Mode
Weighted 0.384 0.65 3.54 7.30 0.592




John Deere 3.9L Off Highway 1SO 8178 8—Mode Test (#3) Data

08—4820—100 Test Date= 6—-3-92 4.5° RETARD #1
C:\123R3\DATA\JD39SS3
SO 8—Mode Test Points ———John Deere 3.9L Off—Highway
Weighting Speed Torque
Mode Speed Load % Factor pm it—Ib BHP
1 Rated 100 15% 2,200 173 72
2 Rated 75 15% 2,200 130 54
3 Rated 50 15% 2,200 87 36
4 Rated 10 10% 2,200 17 7
5 Int 100 10% 1,300 209 52
6 Int 75 10% 1,300 157 39
7 Int 50 10% 1,300 105 26
8 idle 0 15% 860 0 0]
Mode g/hr Results
Fuel HC CO NOx Part
Mode Hp Ib/hr g/hr g/hr g/hr g/hr
1 72 24.2 12.82 89.84 360.89 30.87
2 55 17.9 24.43 43.67 231.64 13.17
3 37 14.9 29.19 63.31 143.66 8.13
4 8 8.0 208.12 254.25 33.56 34.09
5 51 19.4 10.06 780.38 283.78 178.51
6 39 14.2 21.79 30.56 192.27 22.03
7 25 9.6 23.51 24.15 111.51 7.50
8 0 1.4 21.12 22.13 13.99 3.32
Mode g/lb Fuel
Fuel HC CO NOx Part
Mode Hp Ib/lb g/lb g/lb g/lb g/lb
1 72 NA 0.53 3.71 14.89 1.27
2 55 NA 1.36 2.43 12.91 0.73
3 37 NA 1.96 4.25 9.64 0.55
4 8 NA 26.30 31.98 4.22 4.29
5 51 NA 0.52 40.28 14.65 9.22
6 39 NA 1.53 2.15 13.52 1.55
7 25 NA 2.46 2.52 11.65 0.78
8 0 NA 14.66 15.37 9.71 2.31
Mode g/hp—hr
BSFC HC cO NOx Part
Mode Hp Ib/hp—hr g/hp—hr g/hp-—hr g/hp—hr___ g/hp—hr
1 72 0.336 0.18 1.24 5.00 0.43
2 55 0.328 0.45 0.80 4.23 0.24
3 37 0.406 0.79 1.72 3.91 0.22
4 8 1.020 26.81 32.60 4.30 4.37
5 51 0.377 0.20 1417 5.52 3.47
6 39 0.365 0.56 0.78 4.94 0.57
7 25 0.376 0.92 0.95 4.38 0.29
8 0] NA NA NA NA NA
BSFC HC CO NOx Part
Ib/hp—hr  g/hp—hr  g/hp—hr g/hp—hr  g/hp-hr
8—Mode

Weighted 0.376 1.07 3.84 4.73 0.881




John Deere 3.9L Off Highway ISO 8178 8—Mode Test (#4) Data
08-4820—-100 Test Date= 6—4—92

C:\123R3\DATA\JD39SS4 4.5° RETARD #2
ISO 8—Mode Test Points —=—-—John Deere 3.9L Off—Highway
Weighting Speed Torque
Mode Speed Load % Factor rpm ft—Ib BHP
1 Rated 100 15% 2,200 175 73
2 Rated 75 15% 2,200 131 55
3 Rated 50 15% 2,200 88 37
4 Rated 10 10% 2,200 18 7
5 Int 100 10% 1,300 214 53 |
6 Int 75 10% 1,300 161 40
7 Int 50 10% 1,300 107 26 H
8 Idle 0 15% 860 0 0]
Mode g/hr Results
Fuel HC Cco NOx Part
Mode Hp Ib/hr g/hr _g/hr g/hr g/hr
1 74 24.6 12.98 105.14 354.49 34.51
2 56 19.6 29.63 41.05 235.18 12.81
3 36 14.4 34.52 67.11 130.83 8.90
4 9 8.0 193.15 236.68 35.49 32.52
5 53 19.4 11.57 646.06 279.84 174.17
6 40 13.9 23.89 28.21 190.67 25.04
7 26 9.6 23.42 23.36 111.41 7.69
8 0 1.3 20.42 17.81 13.00 3.68
Mode g/Ib Fuel
Fuel HC Cco NOx Part
Mode Hp Ib/lb g/lb g/lb g/lb g/lb
1 74 NA 0.53 4.27 14.41 1.40
2 56 NA 1.51 210 12.02 0.65
3 36 NA 2.40 4.66 8.09 0.62
4 9 NA 24.11 29.55 4.43 4.06
5 53 NA 0.60 33.35 14.45 8.99
6 40 NA 1.72 2.04 13.76 1.81
7 26 NA 2.44 2.43 11.61 0.80
8 0 NA 15.47 13.49 0.85 2.79
Mode g/hp—hr
BSFC HC Co NOx Part
Mode Hp Ib/hp—hr g/hp—hr g/hp—hr g/hp—hr  g/hp—hr
1 74 0.334 0.18 1.43 4.81 0.47
2 56 0.347 0.52 0.73 4.16 0.23
3 36 0.396 0.95 1.85 3.60 0.24
4 9 0.865 20.84 25.53 3.83 3.51
5 53 0.367 0.22 12.20 5.28 3.29
6 40 0.346 0.60 0.71 4.77 0.63 j
7 26 0.368 0.90 0.90 4.27 0.30
8 0 NA NA NA NA NA
BSFC HC ofe] NOx Part
Io/hp—hr  g/hp—hr  g/hp—hr  g/hp—hr a/hp—hr
8—Mode
Weighted 0.372 1.05 3.39 4.54 0.871




ENGINE NUMBER

ENGINE MODEL 91 JD-4039D
FNGINE 4.5 L(275. CID) I-4
ENGINE CYCLE  DIESEL

BAROMETER 736.1 MM HG (28.98 IN HG) CELL:

ENGINE AIR TEMP. 27.2 C (81.0)

BAG RESULIS
BAG NUMBER
TIME SECONDS
TOT. BLOWER RATE SCHM (SCFM)
TOT. 90MM RATE SCMM (SCFM)
TOT. 20%20 RATE SCMM (SCFM)

TOT. AUX. SAMPLE RATE SCMM (SCFM)
TOTAL FLOW STD. CU. METRES(SCF)

HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
0 SAMPLE METER/RANGE/PPM
0 BCKGRD METER/RANGE/PPH
(02 SAMPLE METER/RANGE/PCT
(02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM (
NOX BCKGRD METER/RANGE/PPM

DILUTION FACIOR

HC CONCENTRATION PPM
C0 CONCENTRATION PPM
€02 CONCENTRATION PCT
NOX CONCENTRATION PPH

HC MASS GRAHS
(0 MASS GRAMS
(02 MASS GRAMS
NOX MASS GRAHS
FUEL KG (LB)
KW HR (HP HR)

TOTAL RESULIS

BSEC G/KW IR (G/HP HR)
BSCO G/KW HR (G/HP HR)
BSHOX G/KW ER (G/HP HR)
PART. G/FW IR (G/HP HR)
BSFC KG/KW HR (LB/HP HR)
WRK KW ER (EP HR)

BSCO2 G/KW ER (G/HP HR)

W)

ENGINE EMISSION RESULTS

HOT-TRANS

TEST JD-3.9-TH13 RUN

DATE 6

COMPUTER PROGRAM HDT 1.1-C

CELL 4

/5/92 TIHE 10:26

BAG CART 1

HOT-THANSIEN i 9,

4.5° RETARD
PROJECT NO. 08-4820-100

DIESEL 2D EM-1392-F
HCR 1.80

80.0 ¥ RE 61.0 PCT AH 97.3 GR/IB ENGINE DEW PT. 15.4 C (59.8 F)

ENGINE ABS. HUM. 11.4 G/KG ( 79.5 GR/LB) NOX HUMIDITY C.F. 1.012

1

1206.4
32.20 (1136.9)
.04 { 1.43)
.00 ( .0)

.00 ( .00)
648.2 ( 22888.)

18.6/ 43/ 37.48
4.3/ 43/ 8.64
24.0/ 13/ 21.64
13/ .79
46.6/ 11/ .3515
13.5/ 11/ .0833

.9/

2.1/

3

1.026 {

.3/ 43/ 21.02

1 .56

37.50
29.07
20.32
.2704
20.48

10.826
15.331
206.51
25.687

2.26)

3.72 ( 4.99)

2.909 ( 2.170) ( 2.17)
4,120 ( 3.072) ( 3.07)
6.903 { 5.148) ( 5.15) (CORT)
928 { .692) { .69)
276 (.453)
3.72 ( 4.99)
862. { 643.)

(CONT)

DRY-TO-WET C.F. .975

90 MM FILTER NUMBERS P90-37 P90-38

90 MM PILTER WT. GAINS (MG) 3.959  .387

PARTICULATE GRAMS/TEST 3.452



ENGINE NUMBER

ENGINE MODEL 91 JD-4039D
ENGINE 4.5 L(275. CID) I-4
ENGINE CYCLE  DIESEL

BAROMETER 735.8 MM HG (28.97 IN HG)
ENGINE AIR TEMP. 27.8 C (82.0)

BAG RESULTS
BAG NUMBER
TIME SECONDS
TOT. BLOWER RATE SCMM (SCPM)
TOT. 90MM RATE SCMM (SCFM)
TOT. 20X20 RATE SCMM (SCFM)
TOT. AUX. SAMPLE RATE SCMM (SCFM)
TOTAL FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCRGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM (W)
NOX BCRGRD METER/RANGE/PPM

DILOTION FACTOR

HC CONCENTRATION PPH
CO CONCENTRATION PPM
C02 CONCENTRATION PCT
NOX CONCENTRATION PPM

HC MASS GRAMS
CO MASS GRAMS
C02 MASS GRAMS
NOX MASS GRAMS
FUEL KG (LB)
KW HR (HP HR)

TOTAL RESULTS

HOT-TRANSIENTS,

ENGINE EMISSION RESULTS 4.5° RETARD

HOT-TRANS PROJECT NO. 08-4820-100
TEST JD-3.9-TH14 RON DIESEL 2D EN-1392-F
DATE 6/ 5/92 TIME 11:11 HCR 1.80

COMPUTER PROGRAM HDT 1.1-C
CELL 4 BAG CART 1

CELL: 80.0 F RH 61.0 PCT AH 97.3 GR/LB
ENGINE ABS. HUM. 11.5 G/RG ( 80.4 GR/LB)

ENGINE DEW PT. 15.6 C (60.1 F)
NOX HUMIDITY C.F. 1.014
DRY-TO-WET C.F. .97

1
1206.6
32.16 (1135.7)
04 ( 1.41)
00 (1 .0)
.00 (.00)
647.6 ( 22868.)

18.9/ 43/ 38.13
4.6/ 43/ 9.24
23.6/ 13/ 21.27
4/ 13/ .35
46.5/ 11/ .3505
12.9/ 11/ .0793
.2/ 43/ 20.78
2.1/ 1/ .56

37.60
29.13
20.37
.2733
20.24

10.837
15.358
3238.20
25.423
1.036 { 2.28)
3.72 (1 4.99)

BSHC G/KW HR (G/HP HR)  2.912 ( 2.172) ( 2.17) (CONT)
BSCO  G/KW HR (G/HP HR)  4.127 { 3.078) ( 3.08)

BSNOX G/KW ER (G/EP HR)  6.832 ( 5.095) ( 5.09) (CONT)
PART. G/KW ER (G/HP HR)  .906 ( .675) ( .68)

BSFC KG/KW HR (LB/EP HR)  .278 ( .458)

WORK KW R (EP HR) 3.72 ( 4.99)

BSCO2 G/KW HR (G/EP ER)  870. ( 649.)

90 MM FILTER NUMBERS
90 MM FILTER WT. GAINS (MG) 3.958  .212
PARTICULATE GRAMS/TEST 3.370

P90-39  P90-40




John Deere 3.9L Off Highway ISO 8178 8—Mode Test (#5) Data
08—4820—100 Test Date= 6—9-92

C:\123R3\DATA\JD39SS5 4.5° RETARD + T/C #1
ISO 8—Mode Test Points ———John Deere 3.9L Off—Highway—-
Weighting Speed Torque
Mode Speed Load % Factor rpm ft—Ib BHP
1 Rated 100 15% 2,200 175 73
2 Rated 75 15% 2,200 131 55
3 Rated 50 15% 2,200 88 37
4 Rated 10 10% 2,200 18 7
5 Int 100 10% 1,300 234 58
6 Int 75 10% 1,300 176 43
7 Int 50 10% 1,300 117 29
8 ldle 0 15% 856 0 0
Mode g/hr Results
Fuel HC CO NOx Part
Mode Hp Ib/hr g/hr g/hr g/hr g/hr
1 73 24.8 18.78 35.26 469.29 17.62
2 55 20.0 28.46 42.89 267.71 19.49
3 37 15.6 29.56 36.94 153.64 14.58
4 9 8.4 52.91 78.50 51.30 8.44
5 57 19.5 17.98 20.14 392.61 51.89
6 44 14.7 19.39 23.78 242.27 21.47
7 28 10.3 19.28 21.03 118.42 8.99
8 0 1.8 14.91 17.25 20.12 3.64
Mode g/Ib Fuel
Fuel HC CcO NOx Part
Mode Hp Ib/lb g/lb g/lb g/lb g/lb
1 73 NA 0.76 1.42 18.94 0.71
2 55 NA 1.42 2.14 13.36 0.97
3 37 NA 1.89 2.36 9.83 0.93
4 9 NA 6.30 8.35 6.11 1.00
5 57 NA 0.92 4.61 20.09 2.66
6 44 NA 1.32 1.62 16.48 1.46
7 28 NA 1.88 2.05 11.54 0.88
8 0 NA 8.43 9.75 11.37 2.06
Mode g/hp—hr
BSFC HC CO NOx Part
Mode Hp Ib/hp—hr g/hp—hr g/hp-—hr g/hp—hr___ g/hp—hr
1 73 0.337 0.26 0.48 6.39 0.24
2 55 0.362 0.51 0.78 4.84 0.35
3 37 0.424 0.80 1.00 417 0.40
4 9 0.933 5.88 8.72 5.70 0.94
5 57 0.343 0.31 1.58 6.88 0.91
6 44 0.337 0.44 0.54 5.55 0.49
7 28 0.365 0.69 0.75 4.21 0.32
8 0 NA NA NA NA NA
BSFC HC CO NOXx Part
Ib/hp—hr  g/hp—hr  g/hp-hr g/hp—hr  g/hp—hr
8—Mode

Weighted 0.379 0.64 1.07 5.62 0.450




John Deere 3.9L Off Highway ISO 8178 8—Mode Test (#6) Data
08—-4820—-100 Test Date= 6—10—92

C:\123R3\DATA\JD39SS6 4.5° RETARD + T/C #2
ISO 8—Mode Test Points ———John Deere 3.9L Off—Highway—-
Weighting Speed Torque
Mode Speed Load % Factor rpm ft—Ib BHP
1 Rated 100 15% 2,200 176 74
2 Rated 75 15% 2,200 132 55
3 Rated 50 15% 2,200 88 37
4 Rated 10 10% 2,200 18 7
5 Int 100 10% 1,300 235 58
6 Int 75 10% 1,300 176 44
7 Int 50 10% 1,300 118 29
8 ldle 0 15% 856 0 0
Mode g/hr Results
Fuel HC CO NOx Part
Mode Hp Ib/hr g/hr g/hr __glhr g/hr
1 74 241 19.00 33.44 471.71 18.83
2 55 19.3 26.88 38.07 263.11 18.19
3 37 15.5 30.31 36.45 150.28 14.71
4 6 7.6 57.48 77.62 46.28 8.30
5 58 18.2 17.71 98.43 381.27 60.50
6 44 13.9 20.70 22.11 235.49 22.27
7 29 10.1 21.62 23.95 123.82 9.16
8 0 1.9 17.90 13.81 17.47 3.57
Mode g/lb Fuel
Fuel HC Cco NOx Part
Mode Hp Ib/lb a/lb __g/lb _g/lb g/lb
1 74 NA 0.79 1.39 19.61 0.78
2 55 NA 1.40 1.98 13.66 0.94
3 37 NA 1.96 2.35 9.71 0.95
4 6 NA 7.61 10.27 6.12 1.10
5 58 NA 0.92 513 19.86 3.15
6 44 NA 1.49 1.59 16.92 1.60
7 29 NA 2.14 2.37 12.25 0.91
8 0 NA 8.63 7.43 9.39 1.92
Mode g/hp—hr
BSFC HC Cco NOx Part
Mode Hp Ib/hp—hr g/hp—hr  g/hp—hr  g/hp—hr _g/hp—hr
1 74 0.327 0.26 0.45 6.41 0.26
2 55 0.351 0.49 0.69 4.79 0.33
3 37 0.416 0.81 0.98 4.04 0.40
4 6 1.167 8.87 11.98 714 1.28
5 58 0.334 0.31 1.71 6.62 1.05
6 44 0.317 0.47 0.50 5.36 0.51
7 29 0.349 0.75 0.83 4.27 0.32
8 0 NA NA NA NA NA
BSFC HC CO NOx Part
Ib/hp—hr  g/hp—hr  g/hp—hr  g/hp—hr  g/hp—hr
8—Mode
Weighted 0.368 0.67 1.05 5.55 0.475




VI~ NANDIEN IO,

ENGINE EMISSION RESULTS 4.5° RETARD + T/C
HOT-TRANS PROJECT NO. 08-4820-100
ENGINE NUMBER TEST JD-3.9-THI5S  RON DIESEL 2D FH-1392-F
ENGINE MODEL 91 JD-4039D DATE 6/ 8/92 TIME 5:02 HCR 1.80
ENGINE 4.5 L(275. CID) I-4 COMPUTER PROGRAM DT 1.1-C
ENGINE CYCLE  DIESEL CELL 4  BAG CART 1
BARGHETER 737.9 MM BG (29.05 TN HG) CELL: 81.0 F RH 55.0 PCT AH 89.7 GR/LB  ENGINE DEW PT. 14.9 C (58.9 F)
ENGINE ATR TEMP. 30.6 C (87.0) FNCINE ABS. HUH. 11.0 G/KG { 76.8 GR/LB)  NOX HUMIDITY C.F. 1.005
DRY-TO-WET C.F. .976

BAG RESULTS

BAG NUMBER 1

TIME SECONDS 1207.0

T0T. BLOWER RATE SCMM (SCFM) 32.40 (1144.2)

TOT. SOMM RATE SCHM (SCFM) ( 1.46)

TOT. 20420 RATE SCHM (SCFM) 00 ( .0)

T0T. AUY. SAMPLE RATE SCHM (SCEM) 0 ( .00

TOTAL FLOW STD. CU. METRES(SCF) 652.7 ( 23047.)

HC SAMPLE METER/RANGE/PPM 2.7/ 82/ 22.77

HC BCKGRD METER,/RANGE/PPH 5.2/ 42/ 5.21

(O SAMPLE METER/RANGE/PPM 13.4/ 13/ 11.91

0 BCKGRD METER/RANGE/PPM 9/ 13/ .79

(02 SAMPLE METER/RANGE/PCT 45.6/ 11/ .3419

(02 BCKGRD METER/RANGE/PCT 8.6/ 11/ .0515

NOX SAMPLE METER/RANCE/PPH (W) .3/ 43/ 25.25

NOX BCKGRD METER/RANGE/PPM 4 2 a2

DILUTION FACTOR 38.81

HC CONCENTRATION PPH 17.69

0 CONCENTRATION PPH 10.87

(02 CONCENTRATION PCT .2917

NOX CONCENTRATTON PP 24.85

HC MASS GRAMS 6.634

O MASS GRAMS 8.256

(02 MASS GRAMS 3483.33

NOX MASS GRAHS 31.158

FUEL KG (IB) 1.105 ( 2.44)

KW ER (EP HR) 3.91 ( 5.25)
TOTAL RESULTS

BSHC G/KW HR (G/EP HR)  1.695 ( 1.264) ( 1.26) (CONT) 90 MM FILTER NUMBERS POQ-41  PY0-42

BSCO G/KW ER (G/EP ER)  2.109 ( 1.573) { 1.57) 90 WM FILTER WT. GAINS (MG) 3.076 .19

BSNOX G/KW HR (G/HP HR)  7.959 ( 5.935) { 5.93) (CONT) PARTICULATE GRAMS/TEST 2.566

PART. G/KW HR (G/HP HR) 655 ( .489) ( .49) ’

BSFC KG/KW ER (LB/EP HR)  .282 ( .d64)

WORK KW HR (EP HR) 3.91 ( 5.25)

BSCO2 G/KW HR (G/EP HR)  890. ( 663.)



ENGINE NUMBER

ENGINE MODEL 91 JD-4039D
ENGINE 4.5 L(275. CID) I-4
ENGINE CYCLE  DIESEL

BAROMETER 737.6 MM HG (29.04 IN HG)
ENGINE AIR TEMP. 30.6 C (87.0)

BAG RESULTS
BAG NUMBER
TIME SECONDS
TOT. BLOWER RATE SCMM (SCFM)
TOT. 90MM RATE SCMM (SCPM)
TOT. 20X20 RATE SCMM (SCFM)
TOT. AUX. SAMPLE RATE SCMM (SCFM)
TOTAL FLOW STD. CU. METRES(SCF)

HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
(0 SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPH
€02 SAMPLE METER/RANGE/PCT
C02 BCRGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM (W)
NOX BCKGRD METER/RANGE/PPH

DILUTION FACTOR

HC CONCENTRATION PPM
CO CONCENTRATION PPM
C02 CONCENTRATION PCT
NOX CONCENTRATION PPM

HC MASS GRAMS
0 MASS GRAMS
002 MASS GRAMS
NOX MASS GRAMS
FUEL KG (LB)
KW IR (EP HR)

TOTAL RESULTS
BSHC G/KW ER (G/HP ER)  1.737 (
BSCO G/KW HR (G/HP HR)  2.031 (
BSNOX G/KW ER (G/HP ER)  7.826
PART. G/KW ER (G/HP HR)  .651 (
BSFC KG/KW ER (LB/EP HR)  .278 (
WORK KW IR (EP HR) 3.91 (

BSCO2 G/KW HR (G/HP HR) 877. (

HOT-TRANSIENTS,

ENGINE EMISSION REsULzs 7 BETARD +T/C

HOT-TRANS PROJECT NO. 08-4820-100
TEST JD-3.9-TH16 RON DIESEL 2D EM-1392-F
DATE 6/ 8/92 TIME 5:42 HCR 1.80

COMPUTER PROGRAM HDT 1.1-C
CELL 4 BAG CART 1

CELL: 82.0 F RH 55.0 PCT AH 93.6 GR/LB
ENGINE ABS. HUM. 10.5 G/KG { 73.5 GR/LB)

ENGINE DEW PT. 14.3 C (57.7 F)
NOX HUMIDITY C.F. .996
DRY-TO-WET C.F.  .976

1
1207.1
32.32 (1141.1)
.04 ( 1.44)
00 ( .0)
.00 ( .00)
651.0 ( 22986.)

22.9/ 42/ 22.97
4.9/ 42/ 4.91
12.6/ 13/ 11.18
5/ 13 .44
45.3/ 11/ .3390
8.7/ 11/ .0521
3/ 43/ 25.11
A/ 2/ 42

39.14
18.19
10.49
.2882
24.71

6.801
7.952
3432.58
30.639
1.089 ( 2.40)
3.91 ( 5.25)

1.295)

1.515)

5.836)
-486) (
.457)
5.25)
654.)

30) (CONT) 90 MM FILTER NUMBERS

51) 90 ‘MM FILTER WT. GAINS (MG)
84) (CONT) PARTICULATE GRAMS/TEST
4 i

9)

P90-43
3.039
2.549

P90-44

(1.
(1. 176
(5.







APPENDIX C

30 HP AIR-COOLED DIESEL ENGINE (LISTER-PETTER TS3)
BASELINE EMISSION TEST RESULTS
(ISO 8178-C1)
¢ ACD-1

¢ ACD-2
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APPENDIX D

35 HP WATER-COOLED DIESEL ENGINE (LISTER-PETTER LPWS4)
BASELINE AND 4° RETARD EMISSION TEST RESULTS

(ISO 8178-C1)
* WCD-1 (BASELINE)
* WCD-2 (BASELINE)
* WCDR-1 (4° RETARD)

* WCDR-2 (4° RETARD)
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APPENDIX E

50 HP WATER-COOLED DIESEL ENGINE (KUBOTA V2203DI-B)
BASELINE AND 6° RETARD EMISSION TEST RESULTS

(ISO 8178-C1)

50HPDI-1 (BASELINE)

50HPDI-2 (BASELINE)

46HPDIR-1 (6° RETARD)

46HPDIR-2 (6° RETARD)
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APPENDIX F

8.5 HP GOLF CAR ENGINE (FUJI FE290)
BASELINE EMISSION TEST RESULTS
(J1088)

. Golf 1

° Golf 2
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APPENDIX G

40 HP LPG LIFT TRUCK ENGINE (TOYOTA 4Y)
BASELINE, EGR, AND EMA/ITA CYCLE EMISSION TEST RESULTS

. Lift 1 (Baseline, ISO 8178-G1)

. Lift 2 (Baseline, ISO 8178-G1)

. Lift 1-EGR (EGR, ISO 8178-G1)

. Lift 2-EGR (EGR, ISO 8178-G1)

. Lift 1-EMA (Baseline, EMA/ITA Proposed Cycle)

. Lift 2-EMA (Baseline, EMA/ITA Proposed Cycle)
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APPENDIX H

60 HP SPARK-IGNITED UTILITY ENGINE (TELEDYNE TM27)
GASOLINE, LPG AND CNG-FUELED EMISSION TEST RESULTS
(ISO 8178-G1)

. 60HPSI-1 (Gasoline Baseline)
. 60HPSI-2 (Gasoline Baseline)
. 60HPSI LPG-1 (LPG)
. 60HPSI LPG-2 (LPG)
o 60HPSI CNG-1 (CNG)

. 60HPSI CNG-2 (CNG)
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APPENDIX I

60 HP SPARK-IGNITED UTILITY ENGINE (TELEDYNE TM27)
LPG CLOSED-LOOP CONTROL AND THREE-WAY CATALYST
(ISO 8178-G1)

* 60HPSI LPG CL-1 (Analog)

* 60HPSI LPG CL-2 (Digital)
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APPENDIX J

100 HP SPARK-IGNITED UTILITY ENGINE (FORD 4.9L)
GASOLINE-FUELED EMISSION TEST RESULTS
(ISO 8178-G1)

* 100HP Utility 3*

* 100HP Utility 4

*Tests 1 and 2 run with wrong carburetor
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APPENDIX K

50 HP SNOWMIBILE ENGINE (ROTAX 503)
GASOLINE-FUELED EMISSION TEST RESULTS
(ISO 8178-G1)

¢ Snowmobile
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APPENDIX L

DETAILED MODAL ALDEHYDE SPECIATION RESULTS
BASELINE CONFIGURATIONS

L 30 HP Air-Cooled Diesel Engine (Lister-Petter TS3)
- ACD1
- ACD2

L 35 HP Water-Cooled Diesel Engine (Lister-Petter LPWS4)
- WCD1
- WCD2

° 50 HP Water-Cooled Diesel Engine (Kubota V2203DI-B)
- 50 HP DI-1
- 50 HP DI-2

. 8.5 HP Golf Car Engine (Fuji FE290)
- Golf1
- Golf 2

. 40 HP LPG Lift Truck Engine (Toyota 4Y)
- Lift 1
- Lift 2

. 60 HP Spark-Ignited Utility Engine (Teledyne TM27)
- 60 HPSI-1
- 60 HPSI-2

. 60 HP SI Utility Engine, CLC-TWC (Teledyne TM27)
‘ - 60 HPCL-1
- 60 HPCL-2

. 100 HP Spark-Ignited Utility Engine (Ford 4.9L)
- 100 HP Utility-3
- 100 HP Utility-4

. 50 HP Snowmobile Engine (Rotax 503)
- Snowmobile
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Waeighting Factor 9% 20% 30% 7% 5%

Formaldehyde, g/hr 13.22 11.43 3.61 1.14 0.68 7.24
Formaldehyde, g/hp-hr 0.39 0.37 0.18 0.40
Acetaldehyde, g/hr 3.81 2,70 0.88 0.26 0.16 1.71
Acetaldehyde, g/hp-hr 0.09 0.09 0.04 0.09
Acrolein, g/hr 1.09 0.99 0.46 0.07 0.03 0.71
Acrolein, g/hp-hr 0.03 0.05 0.01 0.04
Acetone, g/hr 2.00 1.90 1.61 0.10 0.09 1.564
Acetone, g/hp-hr 0.06 0.17 0.02 0.08
Proplonaldehyde, g/hr 0.81 0.69 0.22 0.07 0.06 0.36
Propionaldehyde, g/hp-hr 0.02 0.02 0.01 0.02
Crotonaldehyde, g/hr 0.38 0.32 0.15 0.04 0.01 0.23
Crotonaldehyde, g/hp-hr ‘ 0.01 0.02 0.01 ‘ 0.01
isobutyraldehyde/MEK, g/hr 1.10 0.90 0.61 0.06 0.05 0.69
isobutyraldehyde/MEK, g/hp-hr 0.03 0.06 0.01 0.04
Benzaldehyde, g/hr 7.24 6.15 1.66 0.42 0.22 3.74
Benzaldehyde, g/hp-hr B 0.21 0.16 0.07 0.20
Hexanaldehyde, g/hr 0.43 0.30 0.02 0.03 0.00 0.17
Hexanaldehyde, g/hp-hr 0.01 0.00 0.00 0.01
Total Aldehydes, g/hr 30.08 25.27 9.13 2.20 1.29 16.38
[Total Aldehydes, g/hp-hr 0.86 0.93 0.36 0.90
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